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1.0INTRODUCTION AND DESCRIPTION OF THE WATERSHED

MatejcekDam is located oMiddle Branch of the Forest River in southeastern North Dakota.
The watershed leealmost entirely within WalshdZinty, withjust a small portion crossing the
boundaies into CavalieCounty on the north antllelson @untyon the southCompleted in

1966, MatejcelDam is a 130.4cre reservoir designed for flood control, recreation, and a farm
to market roadThe reservoir has a contributing watershe@8&672acres(Figure 1).

MatejcekD a m6 s  €onsssts mainly of aileye, with some northern pikgerchandcrappie
presentWhite suckers are abundaihe reservoir is stocked by the ND Game and Fish, most
recently in 2015 wh walleye anchorthernpike.
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Figure 1. Location of Matejcek Dam and Its Watershed
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Figure 2. North Dakota Game and Fsh Contour Map of Matejcek Dam.
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Table 1. General Characteristics ofMatejcek Dam and theMatejcek Dam Watershed.

Legal Name

MatejcekDam

Major Drainage Basin

Forest River intdRed River Basin

Nearest Municipality

Fordville, North Dakota

Assessment Unit ID

ND-09020308003-L_00

County Location

Walsh, Cavalier, and Nels@ounties

Physiographic Region

Northern Great Plains

Latitude 48.2256
Longitude -97.9277
Watershed Area 88,572acres
Surface Area 129.1acres
Average Depth 19.2feet
Maximum Depth 43.5feet
Volume 2,496acre/feet
Type of Waterbody Reservoir
Dam Type Earthen Dam

Fishery Type

Walleye,Northern Pike and Yellow Perch

48"12'54"N 48°133'N

48°12'45"'N
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1.1 Clean Water Act Section 303(d) Listing Information

Based orthe 204 Section 303(d)ist of impairedwatersneedng total maximum daily loads
(TMDLs), theNorth DakotaDepartment of HealttNDDoH) hasassessetatejcekDamas

fully supporting, but threatenddr fish and other aquatic biota and recreation uBes.
impairments are listed as disgetl oxygen and nutrients/eutrophication/biological indicators.
This TMDL report addressdsoth the aquatic life and recreation impairments causdovby
dissolved oxygen ancutrienfeutrophicatiobiological indicators The pollutants of concern
addresse in this TMDL is nutrients, specificallpitrogen and phosphorus.

MatejcekDamhas been classified as a Cl&sgarmwater fisheryjicapable of supporting
natural reproduction and growthwarmwater fishes (i.elargemouth bass and blueyill
and assadated aquatic biota and marginal growfiome cool water species may also be
pr es@bDDoH,204b).

Table 2. Matejcek Dam Section 303(d) Listing Information (NDDoH, 202a).

Assessment Unit ID ND-09020308003L 00
Waterbody Name Matejcek Dam
Class Class3 Warm-water fishery
Impaired Designated Uses Fish and Other Aquatic Biota and Recreation
Use Support Fully Supporting, but Threatened

. Nutrient/Eutrophication Biological Indicators;
Impairment .

Dissolved Oxygen

TMDL Periority High

1.2 Topography

The MatejcekDamwatershed is characterizad a subtle undulating topography with a thick
mantle of glacial till left behind by retreating Wisconsinan glacikrgreater proportion of
temporary and seasonal wetlands are foundhemtift plains tham thecoteau areas.
Because of the productive soil and level topography, this ecoregion is almost entirely
cultivated, with many wetlands drained or simply tilled and plaritked.soils present belong
to the OrdeMollisols, and ardypically HaploborollsCalciaquolls, Natriborolls,

Calciborolls andArgiaquolls

1.3 Land Useand Ecoregions in the Watershed

TheMatejcekDam watershed liesntirely withinthe Drift PlainsIV ecoregion 46i), which
is part of the largelNorthern Glaciated Plaingevel 11l ecoregion 46) (Figure 3)

In theNorthern Glaciated Plains leval kecoregiondrift plains, large glacial lake basins,

and shallow river valleys, with level to undulating surfaces and deep soils, provide the basis
for crop agrculture. Where the glaciers left heavy deposits of rock, gravel, and sand,
grasslands remained generally more intact and their use because grazing land for livestock
(USGS, 2006)



Matejcek Dam Nutrient and Dissolved Oxygen TMDL

Final: Setember 2017
Pages of 32

Northern Black Prairie (48g)
‘CAVALIER

Northern Black Prairie (48g)

RAMSEY

Drift Plains (48i)

End Moraine Complex (46f)

Pembina Escarpment (48a)

WALSH

PEMBINA

Glacial Leke Agassiz Basin (48s)

Sand Dettas snd Beach Ridges (48b)

Glacial Lake Agassiz Basin {48s)

~—— Middle Branch Forest River

I 1 atejcek Dam

Matejcek Dam Watershed

ND Level IV EcoRegions
[«
s
I
e
I
[ 480

['___:l NE ND County Boundaries

NELJ

|

|

! GRAND FORKS

|

| Sand Deltas and Beach Ridges (48b)
NORTH DAKOTA
Department of Health

Figure 3. Level IV Ecoregionfor the Matejcek Dam Watershed.

Land usalataobtairedfrom the National Agricultural Statistics Service (NA$%$2013
indicates that th#&latejcekDam wateshed is primarily agriculturaonsisting of crop
production(29 percent livestock grazind26 percentand fallow land14 percent)This
percentage of agriculture could be even largdreslsaceous wetlands make 2percent of
the watershedorecipitation for 2013 was heavy at the start of the field season so much of
this area did not support croppimghile in dry years would be farme@ables 3 and 4,

Figure4).
Table 3. Major Land Use Categories in théVlatejcek Dam Watershed (based on 203
NASS data).

Major Category Acres Percent of Watershed
Cultivated Agriculture 25,605 28.91
Rangeland/Hay 23,09 26.03
Water 21,659 24.45
Barenfallow 12,733 14.38
Developed Roads 3,731 4.21
Trees 1,785 2.02
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Table 4. Land Use Types in the Matejcek Dam Watershed (based on 2013 NASS data).
Land Use Type Acres Percent of Watershed
Herbaceous Wetlands 18,207 20.56
Grassland/Pasture 13,505 15.25
Barren/Fallow/Idle 12,733 14.38
Hay/Alfalfa 9,554 10.78
Wheat /Small Grains(Spring Wheat,
Winter Wheat, Oats, (Ba?rleyg 8,114 9.16
Soybeans 7,918 8.94
Developed/Roads 3,731 4.21
Open Water 3,453 3.90
Canola 3,385 3.82
Corn/Sunflower 3,120 3.52
Beans/Peas 3,067 3.46
Trees 1,785 2.02
TOTAL 88,752 100
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Figure 4. National Agricultural Statistical Survey (2013) Land Use Mapfor the
Matejcek Dam Watershed

1.4 Climate and Precipitation

WalshCountyhas a continental climate, with warm summeerd cold winters. Temperatures
range greatly with an average low temperature in JanuaBy &fto an average high
temperature 082 Fin July. The record low temperature waKP Fin 1912 and the record
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high temperature was 3®Fin 1983.Precipitaton occurs primarily during the warm period
and is normally heavy in late spring and early sumihetal averageannual precipitatiofor
WalshCountyis 19.89inches. About 4.69inches or 74 percentof rain falls between April
andSeptembr. Average annal snowfall is about Binches Figure5 shows thetotal
monthlyprecipitationfor the project perio@012-2013) andhistoricaverage monthly
precipitation(1930-2016) for the area as represented by Mwth Dakota Agricultural
Weather Network (NDAWNjveather statiofocatednearForest RiverND, twenty-one
miles to thesastof thewatershed.
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Figure 5. Total Monthly Precipitation (2012-2013) Compared to Historical Average
NDAWN W eather Station Forest River ND.

1.5Available Water Quality Data

In 2010, theeservoir wadistedon thes t a 308(d) Bst of impaired waters &glly
supporting but threatened fahe beneficial uses of recreation and fish and other aquatic
biota, due to eutrophicatidrom excessive nutrient loading almv dissol’ed oxygen.

In 2012, the WalshCounty Soil Conservation District (SCD) sponsored a water quality
assessment and TMDL development projBessed on the sampling plan and procedures
described inhe Matejcek Dam Water Quality and Watershed Assessment PQjedity
Assurance Project Plan (QAPEDDoH, 2012), the SCD collectedvater quality datat two
inlet sites (385576 and 38557)7 anoutlet site(3855/8), and at oneite located in the deepest
area of theeservoir(381270) (Figure6 and Tableb).
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Figure 6. Streamand Lake Sampling Sites foiMatejcek Dam.

Table 5. Generallnformation on Water Quality Sampling Sites forMatejcek Dam.

: , Dates Sampled Latitude Longitude
Sample Site| Site ID Start | End
Stream Sites
N. Inlet 385576 March 2012 October2013 48.241389  -97.990000
S.Inlet 385577 | March2012 October 2013 48.216667 -97.990000
Outlet 385578 | March2012 October 2013 48.225278  -97.925556
Lake Site
Deepest | 381270‘ January 2012‘ August 2013 ‘ 48.22549‘ -97.92745

1.5.1 Stream Water Quality Monitor ing

Water quality samples and dischargeasurementsere takerfrom the stream sites.
Stream parameters analyzed included total nitrogen, total Kjeldahl nitrogen - nitrate
nitrite, ammonia, total and dissolved phosphoamsl total suspended solids (Tabt

and 7 8). Sampling frequency for the stream sampling sites was stratified to coincide
with the typical hydrograph for the region. This sampling design resulted in more
frequent samplesollectedduring spring and early summer, typically when stream
discharge is greatestnd less frequent samplesilectedduring the summer and fall.
Sampling was discontinued during the winter during ice cc@teeam ampling was also
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terminated if the stream stopped flowing. If the streanaiég flow again, waterwplity

sampling was reinitiated.

Table 6. Summary of Stream Sampling Data, Site 385578l (Inlet).

Parameter (mg/L) N | Average | Minimum | Maximum | Median
Total Nitrogen 59 5.27 1.32 21.5 3.14
Total Kjeldahl Nitrogen 59 4.42 1.19 21.4 2.46
Nitrate/Nitrite 59 0.85 0.03 8.63 0.47
Ammonia 59 1.20 0.03 9.44 0.09
Total Phosphorus 59 0.48 0.03 2.66 0.28
Total Suspended Solids 59 45.20 5 304 23
Table 7. Summary of Stream Sampling Data, Site 38557 B(Inlet).
Parameter (mg/L) N | Average | Minimum | Maximum | Median
Total Nitrogen 59 3.16 1.17 36 2.57
Total Kjeldahl Nitrogen 59 2.94 1.03 36 2.33
Nitrate/Nitrite 29 0.22 0.03 1.26 0.08
Ammonia 39 0.43 0.03 17.7 0.06
Total Phosphorus 59 0.40 0.004 1.11 0.38
Total Suspended Solids 59| 5797 5 251 32
Table 8. Summary of Stream Sampling Data, Site 385578 (Outlet).
Parameter (mg/L) N | Average | Minimum | Maximum | Median
Total Nitrogen 39 2.35 1.57 7.44 2.35
Total Kjeldahl Nitrogen 39 2.11 1.08 7.41 2.15
Nitrate/Nitrite 59 0.25 0.03 1.83 0.09
Ammonia 29 0.22 0.03 3.01 0.13
Total Phosphorus 59 0.37 0.10 0.54 0.37
Total Suspended Solids 39 9.83 5 41 7

1.5.2 Stream Discharge

Mean daily discharge was computed from hourly stream stage recordings and discharge

rating curves developed for each stream site by theSJSG

1.5.3 Reservoir Water Quality Monitoring

Reservoir vater quéity monitoringwasconductedy theWalshCountySCD at one site
located in thaeleepesarea ofMatejcekDam(381270). Monthly samples were collected
betweenJanuary2012 andAugust 2013 The reservoir wasampled twice per month in
June, July and August of 2012 as well as June and July of 2013.

TheWalshCountySCD followed the methodology for watguality sampling found in
the QAPP (NDDbH, 2012).
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Nutrient and Chlorophwh Data

Based on the data collected in 2@hd 20B, theaveragdotal phosphorus
concentration foMatejcekDam was0.529mg/L, averageotal nitrogen
concentration wa2.796mg/L, and average chlorophydl concentration was 14.78
pg/L. Since the TMDL target ibased orthe averaggrowing seasochlorophylta
concentratior{(20 pug/L), statistics were calculated using datdlected between

April andNovember(Table 9) A summary of nutrienand chlorophyHa data is
provided in TablelO. It should be noted thathile the season average is below the
suggested level, much dbly through August of 2012 saw values above this goal
(21.4pug/L to 50.2ug/L). July through September of 2013 also saw values over the
goal of 18ug/L to 28ug/L. In both years there weredwery low values during

the timeframes mentioned, and were probably related to algae die off.

Table 9. Summary of Chlorophyll-a Data, Site 381270 (Deepest Area).

Date | Chlorophyll-a (ug/L)
2012
4/20/2012 12.90
5/23/2012 0.75*
6/12/2012 0.75*
6/292012 5.07
7/5/2012 26.00
7/31/2012 3.10
8/13/2012 6.23
8/28/2012 50.20
9/14/2012 24.10
9/25/2012 21.40
10/16/2012 20.30
2013

6/16/2013 11.20
7/24/2013 18.00
7/31/2013 28.00
8/14/2013 15.50
8/28/2013 0.75*
9/13/2013 3.29
9/25/2013 18.50

*Concentrations were below lab detection limits

Secchi Disk Transparency Data

Secchi disk transparency datare collected during the open water period between
April 2012 andAugust2013. The average Secchi disk transparency Was

meters. The maximum &ehi disk transparency measurement recordedowas
August 282012 (2.7 meter$, while theminimummeasurement wascorded on

July 31, 20130.5 meter$ (Table10).
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Table 10. Summary of Reservoir Sampling Data, Site 38470 (Deepest Area).
Parameter N | Average | Minimum | Maximum | Median
Total Phosphoruéng/L) 17 0.529 0.282 0.732 0.537
Total Nitrogen (mg/L) 17 2.796 1.900 3.860 2.647
Total Kjeldahl Nitroger(mg/L) | 17 2.667 1.870 3.670 2.613
Nitrate/Nitrite (mg/L) 17 0.122 0.015 0.527 0.060
Chlorophylta (ug/L) 18 14.78 0.75 50.20 18.25
Secchi Disk (meters) 18 1.55 0.50 2.70 1.35

*Growing Season, Aprit November

Dissolved Oxygen and Temperature Data

Dissolved oxygen and temperature were monitored at the deepestIgiateprek
Dam fromJanuary2012 throughSeptembeR013. Measurements were taken at
depths representing the top middle and bottom of the water calurimy ice cover
and open water periods each time a water quality sample was collected. Figures
throughlOillustrate the dissolved ggen and temperature profiles for the
assessmenmteriod

The reservoithermally stratified in late winter and early springooth 2012 and
2013. The stratification temperature differences were more significant in 2013,
with temperatures in the waterlemn ranging from around®Z at the bottom to
24° C at the top for the entire summer.

Dissolved oxygen levels were below the state water quality standard of 5.0 mg/L in
at least a portion of the water column for all samples in both 2012 and 2013 except
for the April 20, 2012 sample which was around 12 mg/L. Dissolved oxygen levels
in 2013 were significantly worse than 2012, with concentrations dropping to near
zero at about five meters of depth for most sampléss coincides with the more
significanttemperature stratification mentioned abo%e.mentioned in Section 2.0
below, North Dakota State water quality standards statéhhatumeric dissolved
oxygen standard of 5.0 mg/L as a daily minimum does not apply to the hypolimnion
of class 3 lakes an@servoirs, like Matejcek Dam, during periods of thermal
stratification. However, in both 2012 and 2013, bothntie¢alimnion and in some
cases even the epilimnion had concentrations below 5.0 mg/L.
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Matejcek Dam Temperature 2012
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Figure 7. Temperature Profile for Matejcek Dam (2013.

Matejcek Dam Temperature 2013
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Matejcek Dam Dissolved Oxygen 2012
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Figure 9. Dissolved Oxygen Profile for Matejcek Dam (2012).

Figure 10. Dissolved Oxygen Profile fotMatejcek Dam (2013).



